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IND OOR UNIT FOR AIR CONDITIONING APPARATUS 

TECHNICAL FIELD 

The present invention relates to indoor units for air conditioning apparatuses and 
5 particularly concerns improvements in air discharge outlet structures. 
BACKGROUND ART 

A conventional air conditioning apparatus indoor unit adapted for ceiling mounting 
typically includes a casing for housing a fan and a heat exchanger, a square-shaped air suction 
inlet formed centrally in the underpart of the casing and straight groove-like air discharge 
10 outlets formed so as to extend,- around the air suction inlet, along four sides of the air suction 
inlet, respectively. In the indoor unit, indoor air drawn in through the air suction inlet when 
the fan is driven is heated or cooled to generate conditioned air, and the conditioned air is 
discharged in four directions through the air discharge outlets, respectively. 

Generally, such an air discharge outlet is provided with a flap (vane) capable of 
15 vertical adjustment with respect to the flow direction of air discharged therefrom. The flap 
is mounted such that it can be swung about a longitudinal axis of the air suction inlet. 

And now, in order to air-condition a room to a preset temperature, it is required that 
conditioned air be discharged into the room at a predetermined flow rate. In general, it is 
common to increase the flow rate of air which is discharged from the air discharge outlet by 
20 increasing the velocity thereof. This however creates unpleasant draft-feeling problems to 
the user when the velocity at which the conditioned air is discharged is increased. 

With a view to coping with such problems, Japanese Patent Application Kokai 
Publication No. 2001-201165 discloses a technique. More specifically, in this prior art 
technique, an air discharge outlet shaped like a ring groove is defined around an air suction 
25 inlet so that air is discharged radially outwardly in all directions over the entire periphery of 
the air discharge outlet. As just described, the air discharge outlet is shaped like a ring 
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groove to be increased in length as a whole. As a result of such arrangement, the area of the 
air discharge outlet is greatened, thereby making it possible to increase the flow rate of air to 
be discharged while making the velocity of the air as low as possible. 

In the conventional indoor unit, the air discharge outlet is shaped like a circular arc. 
5 Accordingly, the flap is not allowed to swing up and down in the air discharge outlet. 
Therefore, the conventional indoor unit is equipped with a slide mechanism by which the flap 
can be shifted vertically in sliding manner. 

The slide mechanism is made up of a swing link formed integrally with the flap, a 
lever one end of which is pin-coupled to the swing link and the other end of which is coupled 

10 to the drive shaft of a motor, a spring establishing connection between the lever and the casing, 
a swing shaft formed integrally with the flap and a guide groove for providing vertical 
guidance of the swing shaft. And, the swing shaft is guided vertically along the guide 
groove by the driving of the motor or by the elasticity of the spring, thereby causing the flap 
to move up and down. In this way, the adjustment in the flow direction of air discharged 

15 from the air discharge outlet is made. 
PROBLEM TO BE SOLVED 

The above-described conventional indoor unit, however, requires the provision of a 
slide mechanism for moving a flap up and down. This makes structures for adjusting the 
flow direction of air discharged from the air discharge outlet complicated, thereby giving rise 

20 to a problem of high costs. 

Bearing in mind the above-described problem with the prior art technique, the 
present invention was made. Accordingly, an object of the present invention is to decrease 
user's discomfort caused by a draft (hereinafter "draft feeling") by improvements in the 
structure of air discharge outlets in an air conditioning apparatus indoor unit, and another 

25 object of the present invention is to reduce costs by providing simplified structures for 
adjusting the flow direction of air discharged from the air discharge outlet. 



3 



DISCLOSURE OF INVENTION 

In order to achieve the above-described objects, in the present invention, line air 
discharge outlets extending, respectively, along four sides of a casing bottom portion and 
corner air discharge outlets each establishing connection between adjacent ones of the line air 
5 discharge outlets at a casing corner are provided. The flow direction of air discharged from 
the corner air discharge outlets is fixed while on the other hand the flow direction of air 
discharged from the line air discharge outlets is adjustable. 

More specifically, a first invention is directed to an indoor unit for an air conditioning 
apparatus, adapted for room-ceiling mounting, which is provided with an air discharge outlet 

10 (16) for discharge of conditioned air therefrom. And, the air discharge outlet (16) comprises 
(a) line air discharge outlets (35) extending, respectively, along four sides of a casing bottom 
part (11) having four side parts (11a) and four corner parts (lib) wherein the parts (11a, lib) 
are formed in contiguous relationship to one another and (b) corner air discharge outlets (36) 
formed, respectively, in the four corner parts (lib), each corner air discharge outlet (36) 

15 establishing connection between adjacent ones of the line air discharge outlets (35). Each 
line air discharge outlet (35) is provided with a swing vane (38) swingable about a 
longitudinal shaft (41) of each line air discharge outlet (35). And, each corner air discharge 
outlet (36) is provided with a guide means (39) by means of which conditioned air is 
discharged in a fixed direction. 

20 In the above-described invention, conditioned air is discharged from the line air 

discharge outlets (35) as well as from the corner air discharge outlets (36). Stated another 
way, the total opening area of the air discharge outlet (16) is greater than that of an indoor unit 
of the type which has only the line air discharge outlets (35). As a result, when supplying air 
into the inside of a room at a predetermined flow rate, the velocity at which the air is 

25 discharged becomes relatively low. This decreases user's draft feeling. 

In addition, at the corner air discharge outlet (36), air is discharged in a 
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predetermined direction by the guide means (39). On the other hand 3 at the line air discharge 
outlet (35), the flow direction of air discharged therefrom is adjusted by the swing vane (38), 
thereby performing air condition operation in such an adequate way as to maintain the 
temperature distribution as uniform as possible. 
5 In a second invention according to the first invention, the guide means (39) is a fixed 

stationary vane (39). 

In the above-mentioned invention, air is blown out in a predetermined fixed direction 
by the stationary vane (39). 

In a third invention according to the first invention, each swing vane (38) is so 
10 configured as to be individually able to be held in a predetermined tilting position. 

When air is discharged against a room wall or window, the discharged air undergoes 
turbulence and a draft tends to take place. On the contrary, in the second invention, in the 
case where the indoor unit is installed in a ceiling area near to a window or the like, the swing 
vane (38) on the wall side is individually swung downwardly and is held in such a tilting 
15 position. As a result, at the line air discharge outlet (35) on the wall side, air is discharged 
downwardly, therefore decreasing drafts. Besides, air conditioning operation is adequately 
performed on the perimeter of the room by the air supplied downwardly from the line air 
discharge outlet (35) located on the wall side. 

In a fourth invention according to the third invention, motors (43) for respectively 
20 driving the swing vanes (38) are connected, respectively, to shafts (41) of the swing vanes 
(38), and a controller (45) for controlling the driving of the motors (43) is connected, via 
switches (46) each operable to establish connection and disconnection between its associated 
motor (43) and the controller (45), to the motors (43). 

In the above-mentioned invention, the driving of each motor (43) is controlled by the 
25 controller (45). Being individually driven by its associated motor (43), each swing vane (38) 
is caused to swing. When the indoor unit is installed near to a room wall or the like, the 
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motor (43) connected to the swing vane (38) on the wall side is disconnected from the 
controller (45) by the switch (46). Thereafter, the swing vane (38) on the wall side is swung 
downwardly and is held in such a downwardly swung position. 

In a fifth invention according to the third invention, motors (43), connected, 
5 respectively, to shafts (41) of the swing vanes (38), for respectively driving the swing vanes 
(38), and switches each operable to interrupt the drive current of its associated motor (43) are 
provided. 

In the above-mentioned invention, in the case where the indoor unit is installed near 
to a room wall or the like, the drive current of the motor (43) connected to the swing vane 

10 (38) on the wall side is interrupted by the associated switch. Thereafter, the swing vane (38) 
on the wall side is swung downwardly and is held in such a downwardly swung position. 
EFFECTS OF INVENTION 

In the first invention, an air discharge outlet (16) comprises line air discharge outlets 
(35) extending, respectively, along four sides of a casing bottom part (11) having four side 

15 parts (11a) and four corner parts (lib) wherein these side and corner parts (11a) and (lib) are 
formed in contiguous relationship to one another, and corner air discharge outlets (36) formed, 
respectively, in the four corner parts (lib), each corner air discharge outlet (36) establishing 
connection between adjacent ones of the line air discharge outlets (35); each line air discharge 
outlet (35) is provided with a swing vane (38) swingable about a longitudinal axis of each line 

20 air discharge outlet (35); and each corner air discharge outlet (36) is provided with a guide 
means (39) by means of which conditioned air is discharged in a fixed direction. 

In accordance with the first invention, conditioned air is discharged from the line air 
discharge outlets (35) as well as from the corner air discharge outlets (36), thereby making it 
possible to increase the total opening area of the air discharge outlet (16). As a result, when 

25 supplying conditioned air into the inside of a room at a predetermined flow rate, the velocity 
at which the conditioned air is discharged becomes relatively low. This decreases user's 
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draft feeling. 

In addition, at the comer air discharge outlet (36), conditioned air is discharged in a 
predetermined direction by means of a simplified structure, i.e. the guide means (39). 

Furthermore, at the line air discharge outlet (35), the flow direction of conditioned air 
5 discharged therefrom is adjusted by the swing vane (38), thereby performing adequate air 
conditioning operation capable of providing a uniform temperature distribution on the room. 

In addition, it is arranged such that the flow direction of conditioned air discharged 
from the line air discharge outlet (35) is adjusted by causing the swing vane (38) extending in 
a straight line to swing. As a result of such arrangement, it becomes possible to reduce costs 
10 by such a simplified structure. 

In the second invention, the guide means (39) is formed by a fixed stationary vane 

(39). 

In accordance with the second invention, it is possible to discharge conditioned air in 
a predetermined fixed direction by means of a simplified structure, i.e. the stationary vane 
15 (39). 

In the third invention, each of the swing vanes (38) is so configured as to be 
individually able to be held in a predetermined tilting position. 

In accordance with the third invention, it becomes possible, when the indoor unit is 
installed at a ceiling area near to a room wall or the like, to allow the swing vane (38) on the 
20 wall side to individually swing downwardly and to be held in such a downwardly swung 
position. As a result, conditioned air is blown out downwardly from the line air discharge 
outlet (35) on the wall side. Therefore, conditioned air is prevented from being discharged 
against the wall, thereby making it possible to decrease drafts. 

Furthermore, it is possible to adequately perform air conditioning operation on the 
25 perimeter of the room by the use of air supplied downwardly from the line air discharge outlet 
(35) on the wall side. 
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In the fourth invention, motors (43) for respectively driving the swing vanes (38) are 
connected, respectively, to shafts (41) of the swing vanes (38), and a controller (45) for 
controlling the driving of the motors (43) is connected, via switches (46) each operable to 
establish connection and disconnection between its associated motor (43) and the controller 
5 (45), to the motors (43). 

In accordance with the fourth invention, in the case where the indoor unit is installed 
near to a room wall or the like, it is possible to establish disconnection between the motor (43) 
connected to the swing vane (38) on the wall side and the controller (45) by means of the 
associated switch (46). 

10 In the fifth invention, motors (43), connected, respectively, to shafts (41) of the swing 

vanes (38), for respectively driving the swing vanes (38), and switches each operable to 

interrupt the drive current of its associated motor (43) are provided. 

In accordance with the fifth invention, in the case where the indoor unit is installed 

near to a wall or the like, the drive current of the motor (43) connected to the swing vane (38) 
15 on the wall side can be interrupted by the associated switch. As a result, it becomes possible 

for the wall-side swing vane (38) to be swung downwardly and held in such a downwardly 

swung position. 

BRIEF DESCRIPTION OF DRAWINGS 

Figure 1 is a front view schematically illustrating the interior of a casing of an indoor 
20 unit according to a first embodiment of the present invention; 

Figure 2 is a front view illustrating an external outline of the indoor unit of the first 
embodiment; 

Figure 3 is a side view schematically illustrating the indoor unit of the first 
embodiment; 

25 Figure 4 is a cross sectional view taken along line IV-IV of Figure 2; 

Figure 5 is a front view schematically illustrating the interior of a casing of an indoor 
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unit according to a second embodiment of the present invention; 

Figure 6 is a wiring system diagram depicting a state of connection between a 
controller and each motor; 

Figure 7 is a schematic perspective view showing flow directions of air discharged 
5 from the indoor unit according to the second embodiment; 

Figure 8 is a front view illustrating an external outline of an indoor unit according to 
a third embodiment of the present invention; and 

Figure 9 is a cross sectional view taken along line IX-IX of Figure 8. 
BEST MODE FOR CARRYING OUT INVENTION 
10 Hereinafter, embodiments of the present invention will be described with reference to 

the drawings. 
EMBODIMENT 1 

Referring first to Figures 1-4, there is shown a first embodiment of an air 
conditioning apparatus indoor unit according to the present invention. Figure 1 is an 
15 illustration when viewed from line I-I of Figures 3 and 4. As shown in Figure 4, the indoor 
unit (1) is an indoor unit of the type which is hung from the ceiling. Enclosed in a casing 
(10) are a fan (20) and a heat exchanger (30). The indoor unit (1) is mounted onto a room 
ceiling surface (70). 

The casing (10), as shown in Figures 3 and 4, is made up of a top plate (12) as a 
20 casing top part which is firmly affixed to the ceiling surface (70) and a bottom plate (11) as a 
casing bottom part which is connected to the top plate (12) such that it faces the top plate (12) 
from below. The top plate (12) and the bottom plate (11) are formed into a substantially 
square shape and have four corner parts shaped like a circular arc. In other words, as shown 
in Figure 1, the top plate (12) includes four side parts (12a, 12a, 12a, 12a) and four corner 
25 parts (12b, 12b, 12b, 12b) which are formed in contiguous relationship to one another. 
Likewise, as shown in Figure 2, the bottom plate (11) includes four side parts (11a, 11a, 11a, 



11a) and four corner parts (lib, lib, lib, lib) which are formed in contiguous relationship to 
one another. 

Centrally formed in the bottom plate (11) is an air suction inlet (15) with a square 
opening, as shown in Figure 2. The air suction inlet (15) is provided, all over the surface 
5 thereof, with an air filter (17) for removing suspended solids such as dust contained in the 
indoor air. The air filter (17) is firmly supported by a lattice-shaped filter cover (19). 

The fan (20), as shown in Figure 4, is a so-called turbo fan made up of a shroud (21), 
a hub (22) and a blade (23) which is held between the. shroud (21) and the hub (22). The fan 
(20) is disposed substantially centrally in the inside of the casing (10). The fan (20) is 
10 attached, via a fan motor (25), to the casing (10). 

The fan motor (25) is firmly fastened to the center of the top plate (12) by a bolt or 
other fastening means. The fan motor (25) has a drive shaft (26) which extends downwardly 
and which is coupled to the hub (22) of the fan (20). In addition, disposed below the fan 
(20) is a bell-mouth (27) for guiding inflowing air into the casing (10) from the air suction 
15 inlet (15), to below the fan (20). And, the fan (20) is rotationally driven by drive force of the 
fan motor (25), whereby air drawn in from below through the bell-mouth (27) is sent out 
outwardly relative to the radial direction of the fan (20). 

The heat exchanger (30) is a so-called cross fin heat exchanger which is made up of a 
large number of plate-like fins (31) arranged in parallel with each other and heat transfer tubes 
20 (32) disposed so as to pass through the fins (31). The heat exchanger (30) is shaped like a 
tube which is rectangular in plan view and is disposed so as to enclose the periphery of the fan 
(20). The heat exchanger (30) is supported by being vertically sandwiched between the top 
plate (12) and the bottom plate (11). 

The heat exchanger (30) is connected, via a refrigerant line (34), to an outdoor unit 
25 (not shown). The heat exchanger (30) serves as an evaporator during cooling mode of 
operation and as a condenser during heating mode of operation, and generates conditioned air 
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by cooling or heating air supplied by the fan (20). In addition, a drain pan (33) for receiving 
drain water is disposed below the heat exchanger (30). The drain pan (33) is formed on top 
of the bottom plate (11). 

An air discharge outlet (16) for blowing out conditioned air is so formed as to 
5 continuously extend in the circumferential direction of the side part of the casing (10). In 
other words, as shown in Figure 4, there is defined a predetermined gap between the 
peripheral edge of the top plate (12) and the peripheral edge of the bottom plate (11). This 
gap serves as the air discharge outlet (16). 

The air discharge outlet (16) is made up of line air discharge outlets (35) and corner 

10 air discharge outlets (36). With reference to Figures 2 and 3 5 the line air discharge outlets 
(35) are formed, respectively, in side surfaces of the casing (10) so that they extend, 
respectively, along the four side parts (11a, 11a, 11a, 11a) of the bottom plate (11). On the 
other hand, the corner air discharge outlets (36) are formed, respectively, at the four corner 
parts (lib, lib, lib, lib) of the casing (10) wherein each corner air discharge outlet (36) is 

15 configured so as to establish connection between one line air discharge outlet (35) and the 
adjacent line air discharge outlet (35). And, the line air discharge outlets (35) and the corner 
air discharge outlets (36) are formed in contiguous relationship to one another. 

Formed in a peripheral edge area of the top plate (12) are a guide surface (51) 
extending obliquely down to the outside from the internal portion where the heat exchanger 

20 (30) is disposed and a horizontal surface (52) extending continuously to the outside from the 
guide surface (51). On the other hand, formed in the bottom plate (11) are a horizontal 
surface (53) extending outwardly from the outer edge of the drain pan (33) and a guide 
surface (54) extending continuously obliquely down to the outside from the horizontal surface 
(54). 

25 On the inside of the line and comer air discharge outlets (35) and (36), there is 

defined an air passageway formed by the guide and horizontal surfaces (51) and (52) of the 
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top plate (12) and the horizontal and guide (53) and (54) of the bottom plate (11). A flow of 
air supplied by the fan (20) is throttled by the guide and horizontal surfaces (51) and (53) after 
which the air is guided to the outside by the horizontal and guide surfaces (52) and (54) and is 
discharged outside the casing (10) through each air discharge outlet (35, 36). 
5 As shown in Figure 1 ? the line air discharge outlet (35) is provided with a swing vane 

(38). On the other hand, the corner air discharge outlet (36) is provided with a stationary 
vane (39). Referring still to Figure 1, the swing vane (38) is shaped like a substantially 
rectangular plate extending along the line air discharge outlet (35). A coupling pin (41) is 
formed at each end of the swing vane (38), extending outwardly in the longitudinal direction 

10 of the swing vane (38). Each coupling pin (41) is rotatably supported against the casing (10) 
and the swing vane (38) is configured to be swingable about the longitudinal axial of the line 
air discharge outlet (35). 

At each of three of the four corner parts (lib, 12b) of the casing (10), the coupling 
pins (41) adjacent to each other are connected together by a coupling shaft (42). And, as the 

15 coupling shaft (42) rotates, the coupling pins (41) rotate. One of the three coupling shafts 
(42) that is centrally positioned is connected to the drive shaft of a motor (43). It is arranged 
such that when the motor (43) is driven the four swing vanes (38) are caused to swing up and 
down in a synchronized manner via the respective coupling shafts (42) and coupling pins (41). 
By the swinging of the swing vanes (38), the flow direction of air discharged from the line air 

20 discharge outlets (35) is vertically adjusted. 

The stationary vane (39) constitutes a guide means by which conditioned air is 
discharged in a fixed direction and is shaped like a plate extending, in a circular arc form, 
along the corner air discharge outlet (36). The stationary vane (39) is firmly fixed to the 
casing (10) and its outer peripheral edge is formed so as to extend substantially horizontally. 

25 As just described, by means of the stationary vane (39), the flow direction of air discharged 
from the comer air discharge outlet (36) is maintained in a substantially horizontal direction. 
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OPERATION OF INDOOR UNIT 

Next, how the air conditioning apparatus indoor unit (1) operates will be described. 
When the fan motor (25) is driven to cause the fan (20) to rotate, indoor air is drawn 
in to the inside of the casing (10) through the air suction inlet (15) and through the air filter 
5 (17). The air drawn in to the inside of the casing (10) is guided to the center of the fan (20) 
by the bell-mouth (27) and is discharged outwardly relative to the radial direction of the fan 
(20). The air supplied from the fan (20) is cooled or heated by the heat exchanger (30), 
whereby conditioned air is generated. As shown in Figure 2, the conditioned air is 
discharged in eight directions, respectively, from the line air discharge outlets (35) and the 
10 corner air discharge outlets (36) over the entire periphery of the casing (10). The opening 
are of the line air discharge outlet (35) is greater than the opening area of the comer air 
discharge outlet (36), in other words the volume of air supplied from the line air discharge 
outlet (35) is greater than the volume of air supplied from the comer air discharge outlet (36). 

At the comer air discharge outlet (36), conditioned air is flow-adjusted by the 
15 stationary vane (39) and is discharged in a substantially horizontal direction. On the other 
hand, at the line air discharge outlet (35), the flow direction of conditioned air discharged 
therefrom is vertically adjusted by the swing vane (38). 

To sum up, during cooling mode of operation, normally the motor (43) is driven to 
cause the leading end of each swing vane (38) to swing upwardly. Because of this, 
20 conditioned air is discharged in horizontal direction from the line air discharge outlet (35). 
On the other hand, when there is a strong demand for cooling of a room under space, the 
leading end of each swing vane (38) is swung downwardly by the driving of the motor (43) if 
required. At this time, conditioned air is discharged obliquely downwardly. 

On the other hand, during heating mode of operation, the motor (43) is driven when 
25 the heating load is relatively great, such as when the operation is started, thereby to cause the 
leading end of each swing vane (38) to be swung downwardly. As the result of this, 



13 

conditioned air is discharged obliquely downwardly through the line air discharge outlet (35) 
and the room under space is heated adequately. This heating operation is carried out 
continuously, and at the time when the heating load becomes relatively small the leading end 
of each swing vane (38) is made to swing upwardly so that the flow direction of air 
5 discharged from the line air discharge outlet (35) is maintained in a substantially horizontal 
direction, which prevents the conditioned air from being delivered directly to the user. 

In the way as described above, a part of the conditioned air is discharged 
substantially horizontally through the corner air discharge outlet (36) and the remaining part 
of the conditioned air is discharged substantially horizontally or obliquely downwardly 

10 through the line air discharge outlet (35). As the result of this, room air conditioning 
operation is carried out adequately. 
EFFECTS OF EMBODIMENT 1 

In accordance with the first embodiment, it is arranged such that conditioned air is 
discharged not only from the line air discharge outlet (35) but also from the corner air 

15 discharge outlet (36). Such arrangement makes it possible to increase the total opening area 
of the air discharge outlet (16). As a result, when supplying conditioned air at a 
predetermined flow rate into the room, it becomes possible to decrease user's draft feeling 
because the velocity of air at each air discharge outlet (35, 36) becomes relatively low. 

Furthermore, at the corner air discharge outlet (36), air is discharged in a 

20 substantially horizontal direction by the stationary vane (39), in other words air is discharged 
to where the user is not present. This makes it possible to decrease drafts. 

Additionally, also at the line air discharge outlet (35), it is possible to decrease drafts, 
as does the corner air discharge outlet (36), by causing the leading end of the swing vane (38) 
to swing upwardly so that air is discharged in a substantially horizontal direction. 

25 Furthermore, air can be discharged downwardly by causing the leading end of the 

swing vane (38) to swing downwardly, whereby adequate air conditioning operation capable 



14 

of providing a uniform temperature distribution in the room can be carried out. 

In addition, the flow direction of air discharged from the air discharge outlet (16) is 
adjusted by such a simplified construction that the swing vane (38) extending in a straight line 
and the motor (43) are coupled together through the coupling pin (41) and the coupling shaft 
5 (42). This makes it possible to reduce the cost of providing means for air flow direction 
adjustment. 
EMBODIMENT 2 

With reference to Figures 5-7, there is shown a second embodiment of the present 
invention. In each of the following embodiments, components which are similar to those 

10 described with reference to Figures 1-4 are assigned the same reference numerals, and the 
detailed description of each of these similar components is accordingly omitted here. In the 
second embodiment, the motors (43) for respectively driving the swing vanes (38) are coupled, 
respectively, to the coupling pins (41) serving as shafts of the swing vanes (38). 

As shown in Figure 5, one of the coupling pins (41) of each swing vane (38) is 

15 rotatably supported against the bottom plate (11) of the casing (10) and the other coupling pin 
(41) is coupled to the associated motor (43). Independent of the other swing vanes (38), 
each swing vane (38) is so configured as to swing up and down by the driving of its 
associated motor (43). 

The top plate (12) of the casing (10) is provided with a controller (45) for controlling 

20 the driving of the motors (43). As shown in Figure 6, a controller (45) is connected, via 
switches (46) each operable to establish connection and disconnection between its associated 
motor (43) and the controller (45), to the motors (43). And, electrical continuity between the 
controller (45) and the motor (43) is interrupted by the switch (46), thereby allowing the 
swing vane (38) to be manually swung up and down. In other words, each swing vane (38) 

25 is configured such that it can be held in a predetermined tilting position, independent of the 
other swing vanes (38). 
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Accordingly, in the second embodiment, in the case where the indoor unit (1) is 
installed near to a room wall or window, electrical continuity between the motor (43) of the 
swing vane (38) on the wall (window ) side and the controller (45) is controlled by the 
controller (45) and is interrupted by the switch (46). Thereafter, the leading end of the swing 
5 vane (38) on the wall (window) side is manually swung down and is held in such a 
downwardly swung position. 

In the way as just described above, as shown in Figure 7, the flow direction of 
conditioned air discharged from the line air discharge outlet (35) on the wall (window) side is 
adjusted by the swing van (38) swung downwardly, whereby the conditioned air is discharged 

10 downwardly. Meanwhile, at each of the remaining line air discharge outlets (35), the swing 
vane (38) is caused to swing when controlled by the controller (45), and conditioned air is 
discharged up and down. 
EFFECTS OF SECOND EMBODIMENT 

In accordance with the second embodiment, electrical continuity between the motor 

15 (43) connected to the swing vane (38) and the controller (45) is interrupted by means of the 
switch (46), thereby making it possible for the swing vane (38) to be swung down 
individually and thereafter to be held in such a downwardly swung position. Accordingly, 
even when the indoor unit (1) is installed in a ceiling area near to a wall or a window, a flow 
of air can be blown out downwardly from the line air discharge outlet (35) situated on the wall 

20 (window) side or near to the window by swinging the swing vane (38) downwardly and 
holding it in such a downwardly swung position. This prevents a flow of air from being 
delivered against the wall (window), thereby making it possible to inhibit the occurrence of a 
draft. 

Furthermore, the perimeter of the room is air conditioned adequately by the air 
25 discharged downwardly from the line air discharge outlet (35). 

Additionally, in the second embodiment, the switches (46) operable to interrupt 



16 

electrical continuity between the controller (45) and each motor (43) are provided. 
Alternatively, there may be provided switches (not shown) capable of interrupting the drive 
current of the motors (43). More specifically, the supply of drive current to the motor (43) of 
the swing vane (38) is interrupted by the switch so that the swing vane (38) can manually be 
5 held in a predetermined tilting position, as in the second embodiment. 
EMBODIMENT 3 

With reference to Figures 8 and 9, there is shown a third embodiment of the present 
invention. The indoor unit (1) of the third embodiment is a ceiling mounted indoor unit 
adapted to embeddedly fit within an installation opening (71) defined in a ceiling plate 

10 (ceiling surface) (70). As shown in the figures, in the indoor unit (1), the casing (10) houses 
therein a fan (20) and a heat exchanger (30) which are similar to those described in each of 
the above-mentioned embodiments. 

With reference to Figure 8, the casing (10) is made up of a box-shaped main body 
casing (10a) which opens downwardly and a face panel (14) as a casing bottom for providing 

15 a covering over the bottom opening of the main body casing (10a). The main body casing 
(10a) comprises a top plate (12) and a side plate (13) extending downwardly from the outer 
edge of the top plate (12). The face panel (14) is formed from a substantially square plate 
member in which four side parts (14a, 14a, 14a, 14a) and four comer parts (14b, 14b, 14b, 
14b) are formed in contiguous relationship to one another. The face panel (14) is attached to 

20 the lower end of the side plate (13) of the main body casing (10a) and is mounted along the 
ceiling plate (70) so that its peripheral edge is in abutment with a lower surface of the top 
plate (70). 

As shown in Figure 9, an air suction inlet (15) shaped like a square is opened 
substantially in the center of the face panel (14). An air filter (17) is mounted over the air 
25 suction inlet (15), and the air filter (17) is supported by a filter cover (19). 

Formed around the air suction inlet (15) of the face panel (14) is an air discharge 
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outlet (16). The air discharge outlet (16) is made up of line and corner air discharge outlets 
(35) and (36), as in each of the foregoing embodiments. 

The line air discharge outlets (35) are formed into an elongated rectangular shape so 
as to extend, respectively, along four side parts (14a, 14a, 14a, 14a) of the face panel (14). 
On the other hand, the corner air discharge outlets (36) are formed, respectively, along four 
corner parts (14b, 14b, 14b, 14b), into a circular arc shape. The line and corner air 
discharge outlets (35) and (36) are formed such that in the lower surface of the face panel (14) 
they are substantially in contiguous relationship to one another relative to the circumferential 
direction of the face panel (14). 

The line and corner air discharge outlets (35) and (36) are made up of an outer guide 
surface (16a, 16b) which is an outer peripheral side wall of the face panel (14) and an inner 
guide surface (16c, 16d) which is an inner peripheral side wall of the face panel (14). The 
outer guide surface (16a, 16b) is made up of a first outer guide surface (16a) extending 
substantially vertically downwardly and a second outer guide surface (16b) sloping obliquely 
downwardly towards the panel outer peripheral side from the lower end of the first outer 
guide surface (16a) to the lower surface of the face panel (14). On the other hand, the inner 
guide surface (16c, 16d) is made up of a first inner guide surface (16c) extending substantially 
vertically downwardly and a second inner guide surface (16d) sloping gently obliquely 
downwardly from the lower end of the first inner guide surface (16c) towards the panel outer 
peripheral side. 

Like each of the foregoing embodiments, the line air discharge outlet (35) is provided 
with a swing vane (38). On the other hand, the corner air discharge outlet (36) is provided 
with a stationary vane (not shown). The swing vane (38) and the stationary vane are each 
curved slightly over the width direction thereof The swing vane (38) is disposed along the 
line air discharge outlet (35) and is rotatably supported against the face panel (14). Although 
not shown diagrammatically, each swing vane (38) is connected, via a coupling pin and a 
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coupling shaft, to the motor, as in the first embodiment. On the other hand, the stationary 
vane is disposed along the comer air discharge outlet (36) and is firmly affixed to the face 
panel (14), and its leading end extends in a horizontal direction. 

Therefore, also in the third embodiment, air drawn in through the air suction inlet 
5 (15) when the fan (20) is driven is cooled or heated in the heat exchanger (30), flows through 
an air passageway on the outer peripheral side of the casing (10) and is discharged into the 
room from the line and corner air discharge outlets (35) and (36), as in the first embodiment. 
Air is blown out to an upper space of the room from the comer air discharge outlet (36) by the 
stationary vane (39). On the other hand, the flow direction of air discharged from the line air 
10 discharge outlet (35) is adjusted vertically by causing the swing vane (38) to swing. 

As has been described above, also in the third embodiment, the same effects as those 
accomplished in the first embodiment are obtained. In addition to this, the main body casing 
(10a) of the casing (10) is embedded in the ceiling surface (70), thereby providing space 
savings, and the room space is utilized effectively. 
15 Other Embodiments 

In each of the foregoing embodiments, the guide means is formed by the stationary 
vane (39). The guide means, however, is not limited to the stationary vane (39). 

In other words, the guide means may be formed by a movable vane which is 
manually rotatable. It may be arranged such that the movable vane is attached to the casing 
20 (10) with a pin and the tilt of the movable vane is changed, thereby to change the flow 
direction in which conditioned air is discharged. 

To sum up, the aforesaid guide means may be of any type as long as it is able to 
allow conditioned air to be blown out in a fixed direction. 
INDUSTRIAL APPLICABILITY 
25 As described above, the present invention provides an indoor unit for an air 

conditioning apparatus which is useful for the cases where conditioned air is discharged into 



19 

the room from the entire periphery thereof. 



